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DISCLAIMER

X The views and conclusions expressed 1in this
( document are those of the author. They are
N not intended and should not be thought to
oo represent official ideas, attitudes, or
policies of any agency of the United States
Government, The author has not had special
access to official information or ideas and
iy has employed only open-source material
- available to any writer on this subject.

This document 1is the property of the United
K> States Government. It is available for
distribution to the general public. A loan
copy of the document may be obtained from the
Air University Interlibrary Loan Service
(AUL/LDEX, Maxwell AFB, Alabama, 36112-5564)
or the Defense Technical Information Center.
, Request must include the author's name and
;1 complete title of the study.

This document may be reproduced for use in
other research reports or educational pursuits
contingent upon the following stipulations:

(“' - Reproduction rights do not extend to
ey any copyrighted material that may be contained
in the research report.

iy ~ All reproduced copies must contain the

following credit line: "Reprinted by
C) permission of the Air Command and Staff
College."

o -~ All reproduced copies must contain the
name(s) of the report's author(s).

® - If format modification is necessary to

Oy better serve the user's needs, adjustments may
- be made to this report--this authorization
N does not extend to copyrighted information or
- material. The following statement must
accompany the modified document: "Adapted
9. from Air Command and Staff College Research
* Report (number) entitled (title)
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— e by _lauthor).”
- - This notice must be included with any
v reproduced or adapted portions of this
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oy v sduabe Mavrgator Tratning has ecoled throogh numerousz
progr am and syilabl changeg 1n 1ts gueszt to provide navigstor =
i th the requizite bnowledge, sKi1lls, and experience to enter combat
crew traaning. Aircrafi oand simulator modernization haz been 3
part of that evsiution with the introduction of the T-43 ai1rcra+tt
and the T4% zimultator. Flight training simulators in particular
have been the focus of many Air Force programs to enhance
simulator capabilities across a wide spectrum. State-of-the-art
technological sophistication has given simulators advanced
capabilities for wvisual svstems, realistic crew training, and
erhancing the role of the instructor. Have simulators advanced
to the point that they could feasibly replace 1nitial flight
traiming programs?  klould the simulator trained graduate be
prepared to enter combat crew training? Wkould he or she be able
to adapt to the ztrecses of the airborne environment?y This paper
w1ll attempt to answer those quesiions as they pertain to the
Tanker, Transzpoert, and Bomber track of the Specialized
Undergradyate Mavigator Training program.

The author would like to acknowledge the patient and
perzistent help of the Fairchild Library staftf. Their assistance
maz inwxluable 1n what proved to be an arduous task of locating
aource materirals. Also, the guiding hand of the author s Faculty
Aadvizor, Magror Jimmy Connorg, helped get this paper hesded 1n the
right direction and then kKept it on track. Finally, a2 very
cpecial thank wou to the author’'s wite ftor her patience,
encouragemsnt, and assistance with proofreading and editing.
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= fMagor 2tuart 0. Sauerbry 1e 2 1974 graduste or the H1r Furoe
\ Fezerwve Officer Training Corps program and the Uniersity of

N Eanzillie at gvanslle, Indiana., He entered Undergradusts

w7 Mawvigator Training (UNTY in September, 1574 and gradusted in
‘:; flaw, 1975, He was subsequently assigned as x C-130 navigstaor

\: wlth the 773 Tactical Airlift Squadron stationed 2t Dvezz Far
;:f Furce Base, Tewas. While there, he flew on ftour BEuropean

’ rotationz and was airland, airdrop, Grid, and FPrimary Muclear

. Hirlift qualitied. Malor Saverbry attended Squasdron Jtficer
‘&: Zchouwl in~-reszidence 1n the Spring of 1773, In March of 157%,
b}} Magor ZTzuerbrey was reassigned to Mather &lr Force Base,

.ﬂ; California, a5 a UNT instructor with the 432 Flyang Traaning

. Tquadron. He later serwed as Squadron Fhase Manager where he was
o intimately inweolwed in the dewvelopment of the Mzwoigation

Frocedurese and Aadvanced Mavigation curriculums. Eefore the end #

- ot hie tour, he a2lso served azs a Wing Scheduler, 3quadr o

oo Executive DOfficer, and Assicstant Qperations OFfficer. Im Jul,
- 1724, Major Sauerbry was reassigned to Little Rock Air Force

- Base, Arkansas, as a C-{30 formal school inztructor. During his
. tour, he zerwved in a wariety of positione including, Flight

Esaminer, Flight Commander, Chiet Scheduler, and Execufive
Officer. During that time, he zcquired three wears of
operaticonal experience teaching in the C-1320 Weapon Svstem
Trainer and Satellite Mawvigation Station. Major Sauerbry 1s
married to the tormer Marlene Marie Christen of Elkader, Iowa,
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EXECUTIVE SUMMARY

Part of our College mission is distribution of A
the students’ problem solving products to
DOD sponsors and other interested agencies
to enhance insight into contemporary,
defense related issues. While the College has
accepted this product as meeting academic
requirements for graduation, the views and
opinions expressed or implied are solely
those of the author and should not be
construed as carrying official sanction.
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REPORT NUMBER :z-z32=

AUTHOR(S) 10k =TusrT D. SaUERBRY , USAF |

TITLE THE FE=SIEBILITY 0OF COMVERTING THE TANKER, TRANMSFORT, abD
BOMBEFR «TTE:» TRACK OF SPECIALIZED UMDERGRADUATE HAWVIGHTOR
TREIFING CSUNTY TO AN aLL-SIMULATOR COURSE

. FEurpose: ODetermine whether simulator technology has advanced
zutficirently so that students in the SUNT TTE track could feas-
11y be ftrained in an all-simulator course.

[I. Froblem: wilthough modern flight simulators are highly
zophi1zticated and wercatile training systeme, they sti1ll lack the
realism of flight trairmning. Consideration of an all-simulator
program for the SUNT TTE track must include a close examination

of the role stress plays 1n learning aircrew skill, the necessitv
ot ztudentz to acclimate to the airborne emnvironment, and flight
gamulator capability to re-create the human experience with
actual flight

[I1T. Data: The courrent nasigator training program, SU6T, has

eoodved from oa host of program modifications., These modifica-
t1ons resuited from changes in AFMHEJCOM training requirements,
e apon sy stemss equlipment, and traaning aircrattosimulator
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tech gy, The T-432 aarcratt and the T4S simulator were both
mrior ztrides an modernizing nawlgstor training.  Saince theat

-ac. tron, attrition rates have stabilized near the programmed
«~tirotron rate, Historically, nearlw half of all attritionzs have
reen for flving deficienciss. This fact tends (o emphaszize the
ymess mance of fiight training 1 navigator training progr ams.
aszocirated with flving 1 also of mayjor 1mportance to anw
1 eivg Yrainling proagram. Strece in an integral and possiklw
213l part of flving training, but a student =z zbalit. to
wrth the stress may well determine hi or her sulrtabilitw as
i swmember . Simultatore as well hawve plaved magor roles 1n the
oty of training students receiwve. Howewer, the Air Force has
“aven notice that state-of-the-art zscophistication does not
ecwz2arlly equate to training effectivenezs., HMore emphasice 1
Teonz placed on usang si1mutatore toe ernhance crewmember training
aiher than simply producing ai1rcratt replicas. There 18 also 3
ar ;g realization that flight simulators, for all therr
coph-sztication, de have their limitations. The MAJCOMs who train
=1

Wl
[ N
uw
ul

AT TTE graduates (MAC, TAC, SALCY as combat crewmembers express
unantmous concern over simulator limitaticons and their abality to

zdequately acclimate student crewmembers 1nto the flving

v wnment. The MAJCOM experts viewed flight simulators as
arugabte and sophisticated training aids, but not as replacementc
fuor acrual flight training. In their collectiwve opinion, there
t= n 2urttable substitute method for determining & student

cy ewmemtber ¢ performance than in an actual aircraft,

1T

[, Lopclusarons: The entire purpose of SUNT 1s to train

cr swmember ¢ who are prepared to enter combat crew training
orugrams, Simulators plav major roles 1n preparing navigators
+ar flaght training, and zophistication promises ta enhance those
role . Howewer, flight training, particularly 1nitial +flight

s has consistently been the bottom line determinant in
whether =tudent navigatore can successfully adapt to the demands
and ztreszs of flying. As a result, the concept of converting the
SUMT TTE program to an ali-simulator course 18 simply not

feasi1bl

trainyn

o
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—  —  — GLOSSARY————

IERMS abll DEEINITIONS

HIFBORNE EVMTROMIENT: The airborne environment encompasses the
tortal spectrum of actual flight as it relates to the crewmember .
it 1ncludes, but 1 not limited to, 1nteraction with ather crew-
memter =, phyzical and pswohologlcal stress, the potential of
chwetrcal rizb, the unpredictability of atmospheric conditicns,
cabain wltitude vari1aticons, and aircraftt accelerations 1n three
dJimensi1onsz.,

~IRCREW TRAINING DEWICE (ATDY @ Simulators that are categorized
as Fart Tazk Trainers (FTTy, MWeapon Svstem Trainers (wdTr .,
Opeerational Flight Trainers (OFT» and Cockpit Procedures Tralners
‘CFTy» . cCategorization is based upon degree of sophistication and
capabilities iidotion, Yisual, Hardware and Software) . hMormalls,
“TDs are used to train alrcrews as a crew, rather than an

s

thedreerdua arrcrew member . (25:43-49)

~IRCREM MEMBEFR: @&n officer who 1e enrolled in or has graduated
from an undergraduate flying training course(s). fAn enlisted
member who 1e upgrading to or is qualified in & specific aarcrew
posi1tion and 13 drawing flight pay.

FULL-TrSe SIHMUOLATAR: & simulator comples: capable of providing
+ull =zircraft micsion simulacion from power—on through takeoff,
enroute, landing and poawer-down. Crewmembers may be trained
gingularly, 1n multiples of the same crew position, or in concer:t
with other crew positicons,

BSSUMETIONS ahb LIMITATIONS

Specialized Undergraduate Mawvigator JTraioang LSURT2 The SUNT
Erogeam 18 2 relatively new approach to training navigators. The
firzt clas:z entered training 1n mid-178&. (D5:68) wAs a result,
rthe bulbl of hiztorical and statiztical data on navigator traaning
w1ll neve to be drawn from prev.ous programs.,

Hawigatinr Laceer Eield The navigator career field 1
cargel s mititary unique.  As & Crew position, navigator pramary
duties are designed around making an aircraftt into a wviable
weapon wstem 1n o3 hoztile environment. As such, parallels are
feu to none - 1stent 1n the commercial aviation industry. Fuorther ,
the ms-z ot studies of aircrew performance focus on prlot perfor

T AR AT A A LART AR A0
AINARIGY .. ...0. A0 1.. 2\ .« h W W

ALY
AW, " " o "




o CONTINUED

A
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NN
;:53 mance, commercral or military. fue to the lack of paorgabor -
(AN speclflc performance studies, careful parallels will have to be
v O mn owrth o mititacy prlot performance where such performance
;Q: equates or relates to navigator performance.
- Lost Copsadecataons Cost cansiderations in the study of
‘i: NNy programs are both important =nd broad 1n zcope. How-
?ﬁ « thi1sz study focuses on the concept walidity of trzining
gatorz 10 oan all-simulator erccironment., While cost and
ted 1szues are acknowledged 1mportant factors, they are
1ntt and separate issues which are outsi1de the limitea scope
thiz ztudy. Howewver, cost considerations are many times
separably related to most simulator and training program
es., I =uch cases, cost i1ssues may be menticned as =1de
es to heip e«<plain or discus:s the central izzues 1necied.
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o the otboer b brzckE oas well, the ramification: would be zo
divrerze and broad as to be bevond the scope of thi: study., CLCost
_ans1der at1ons are also a totally separste i1ezue znd bLevond the
seope of this study, Father, the author will examine the reaczi-
ity of wzing zamulators to completely replace flight training
1o the SUNT TTE track. Has zimulastor techno!l ogy brought a: to
the ne.t evclutionar, step ain navigator traaning, or would zuoh
concept =-cesd the abilities and purpoze of zimulatars’” ) -
mately, the pottom line 1:8sue to be anzwered 12 whether an 2l -
simuilator SUNT TTB program wownlgd provide nawvagators traitned and
or epared to o enter combat crew training.
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Chapter Twao

FIODERN MAVTGATOR TRaIHING

In thie chapter, the zauthor will dizcuss the ewvclution of

modern nawigstor

treining. The 1mplementation ot an up—-to-date

xircratt and simulator were fhey features 1n this modernization.
syliabus to provide direction snd guidance ror the

iet, 1t taok =

trxaning proogram,
gr aduzate navigator
graath and modernizatiaon ot these systems and programs prowvide

the background
Crongr arm .

Ee
C

)
replace

for

inning a0 th
ment for dite primary navigator training aircratt: the
at

T-27. The culmin
cperaticnal phase—i1n of the current navigator training aircratt:

the T-43Z,

The T-43, the military wersion of the Boeing

airtiner, [1s]
undergraduate nawvigator training. The aircraft [is)
specirally equipped with tactical naaigation [TACAMD and

long range

search rasdar,

air

Sellabyr e too, were updated as modern under-
training programs matured and evolred. The

the 1mplemsntation of the current ftrainming

THE T-45 SIBCEsFT

e mid-1%&0=s, the wir Force began to look for

ian of that research brought the gradual

-
I

=
2

the principal aircraft used . . . for

nawigation [LORAM] equipment, Doppler and

the inertial navigation system [INZ1, UHF

Omnirange (WMORT, radar altimeter, and all required com-
munications equipment to train student navigators +for
the operational environment of strategic, tactical,
alviitt, and tanker aircratt. Inside the aircraft [arel
stations, three i1nstructor stations, and four
statr1onz for proficrency training. Spaced along the

& =tudent

topzide of

the

aircraft [arel five periscopic sex-—

tantl{sl--cne for each student-instructor complex and

proficiency

ztation., The aircratt [is] powered by two

Fratt zand Hhitney JT30-%4 jet engines, and [is] capable

2f oattaining

Zrulse speeds up to S35 mites-per-hour.

-

Hith an operating ranoge of approsimately 2,730 nauticel
miles, the T-43 (canl] 1y a3t altitudes up to 35,000
feet, 20:47,4&:1

Thu

dat arrcratt.

ooan

.,

oh
N

-'-,1_-

VTN

More 1mportantly though, the T=43 flew at

IS
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. naxorgator training had entered the "jet age" with anm up-to-
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;ﬁ“ sobityude: and speeds comparable to those graduate:z: wooid
{ encauynter 1n their operatio nal aircratt and ensarormentz,
\f{ mdditionzlly, the on—-board navigation squipment was more i line
o wirth the navaagation uqu1pment on operational aircratft. The T-432
L mas, and continues to ke, a2 magor step 1n the ewclution of
}25 nacrlgator training. Howewver, their ws: another companion 1 this
L./, se.oiution: the T4S simulator.

d

N,

IHE T45 SIHULSTOE

s Al though the T4S simulator's incorporation anto the training
Ia Lroogram wsz 1nitially delaved due to szome technacal and con-

e g
s
r e

y texctuzxl "bugs," 1t was brought on tine on 15 March 157s
b ¢ 18:15; t1F:® and hae been an 1ntegral part of the nac1gator

|

training program ewver zince. &t the time of the 745 zaimulxtor
r

i introduction:
-
\;:: The T4% tlavagation Trainer was one of the most sophistil-
xS cated training dewvices 1n the fsar Force = inwentorv., rmt
' a cost of approg1matelv $£32.1 milli1on—=which 1ncluded
L ® . the facility and azcsoclated aeraspace ground equipment—--
{ 1: the T4S (12l capable of simulating flight anwwhere 1n
°:¢: the naorthern hemisphere, speeds up to Mach 2z, altitudes
x?. from sea lewel to 70,000 feet, winds as lgh as 120
}ﬁ knots from anv direction, and a radar digital ltandmacss
47 simulation of the contimnental United States, Houced in
a4 30,000 square~+oot building, the T4S traainer con-
z1etlz] of 13 complexes with four ztudent stations and
arn 1nztructeor station 1n each compliex, & missi1on control

center , and 42 computers which [providel the naviga-
iozimulation., Additionalls, each student station

vini=] the same avionlcs equipment as the T-43 air-

Zirnce the student stations [arel equipped with

s

cratt.

A Fhe same alonlics equipment as the T-43 zarcratt, saxch

f{: ot the S2 student stations [1s] capablie of 1ndiwidual
;rh tlight. This, 1n eftect, [makesl] each student his cum
ﬁ:B nawlgator, completely responsibile for the success or
o fairlure of hiz individual mission, regardles:z of

A% wmhat the remaining students larel doing. (20:25-Z%:
’E?: The T4% giwves the navigator traleing program a modern, +ull-taszk
K- simuiator which mirrore its counterpart aircraft, the T-43, at
1iq the mavigataor s station., With & large degree ot realizm, the
p,} Ta45 eimulator allows ztudents to practice on navigation and
oGy cquipment procedures betore being required to pertorm them air-
Lol borne 1 the T-42. Yet, the T4% 1s more than gust 2 simulation
'\J,‘.‘ ot the T-43.
oy
:Qj: -z roated eariler, the 745 has capaxbilities bevorng the zar-
::ﬁ: oxrt capabkiilties of the T-4Z, For 1nstance, the H:zh o speed
.\fx i bz the T4% to emulate t1ghter aarcratt. This characteriztae

A 12 particyiarly useful in training studente an o2 haglh speed., 1w
'S
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snsll orment--one ot the praimary +1ghter nawvigation rales.,
o an even  broader senze, the wide range ot zpeed:s and it tuds:
allbaws tne T4% bt zamulate many alrcraft 1n a wide cariety ot
naaagationsl roles, mabing the T4S a highlw wercsatile and +#le.-
bie zimulatar, The 1ndependent operaticon of gach comples fur-
her enhiances that fle-1hbiilty., Sc while the T45 1z "equ:pment-
speciti1ac” to the T-4z, T4% capabilities extend far bevond the
capabilities of the T-43.

SallesfBll)

b

LOMFaR o0 : SIMINATOR AtD ELyING HOUES

Even with the most modern equipment, 1t takes a pragram to
put that sguipment to uze. The two mator s=wllabil that gouverned
the WWT program runt:? amplementation of SUNTY were #TC syllabus
tH-Jems—-0 and tH-''ax—-F. The forerunnerz to thece =»1labi were
short-li1ved and 9o not provide adequate data for studw. The "0
svllabus called tor 23 T49 simulator hours and 102 T-42 flving
hours per student., Jlsids, 510 The "F" swillabus called for o4 T495
simulator nours and &8 T-43 fiying hours., (17:2-2r The 1mportant
difterence between the two svllabl t1s that "F" svllabus students
would gr aduate, receive their winge, and enter another course 1in
er1thsr ~dvanced Mawvigation, Tactical Mawigation or Electronic
Warfare. “21:11-13» FAdvanced Mawvigation, a forerunner of the
current TTE track, contained 286 T4S and g0 T-43 hours. 0On the
other hand, the SUMT Core Courcse contains 32 T4% hour:
clZsg,da-d3 and 27,59 T-42 hours. (12:2 Tao be added to th
hoursz sre the TTB track: &% T4S hours and 88 T-43 hours.
For comparison:

1S5:

Noan

i

T45 T-43
"0 SHLLAEUE g85.0 10%.a
TETCLLAEUS AlD Dt T ED el 0.0 3.0
SUWT CORE & TTE COURSES 100.0 115.5

E-act comparisonz: ot the tlvingssimulator hours are ditficult
due to wartlation:zs 1n courze content and structure betwsen the

<o st Howweessr , as the T-4Z2 and T45 have matured In the nawir -
gatar tisayming proagram, both have played and continue to plaw
magor roles an succeszive "wersions" of the program,

EROLULTION ol =ITEITION E&STES =_17222 IO 1785

The bev to understanding the effectiveness of the T-43 and
TS 1n Concert wrkh the "D oand "F" zvllabil 18 to eramine the

Mmapor Cauzsez of xtbritian., The following information was dreasn
from "wttrabtion by Zource by Causs" tables compiled by HO &TC DO

21
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FLOVING DEFICIENCY AND MOs ATTRITIOM

Fy NET
= EMTRY

nke 770

=0 S37
= 294
= 1150
33 1274
54 1175
25 110%
s o0&

= LLRBUS ATTRITION COMPARISONS &ND AVERAGES

TOTHL

EMTEY
" E’ "
SLLmBEUS
n F n
SrLLABUS

121

10 F 7724
G 25—

The net ent
D’F{i

Train

THELE 1

TOTAL
ATTRITED 4

&5 2.8
29 13.%
42 .7
&l )
1oz 2.8

1oz 2.9
2&0 12.%
1#7 1&£.8
183 6.5

TOTAL
ATTRITED ¥

175 10.7 5%
120 15.7 &51
1455 1S.0 713

riee 1nclude all

Cther
tollaming:
Fatal,

cer =,

g

and

reasons
Ac ademl o,
Cither

N
o ¢

oftticers enralled,
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=
st 1d1ng deductionz ¢ regards to sewllabus chang
a

et
oercentage chrange tn total atfteitions cetween svllaba Jumpeu
near iy S0 percent watn the "F" szwllabus,.  @Alze, the Filueing
Oefroienewe attration climbed from 2.2 tao S.2W-—over aait Lhe
totasl attraition: of the "F" zvilabus., There are numer cu:
2 ternal tactor s which Jdriwe attrition rates, ancluding grading
standards, offi1cer—student selection criteri1a, and program
seceri by, Mhile esternaxl tactors such as these may have Caused
vear—to-vear fluctuationsz, the "F" sevilabuz attrition trends
ternded to zhtabilize around markedly higher ratez than those of
the "D" zwliabus. I+ the mir Force had been unduly concernsd
about higher attrition rates or MAJCOM=s about graduate gqualitey,
the "F" oz=vilabus waiability would not have laszsted nearly ei1ght
zar =, mdditicnallw, the 1mportance of flying proficiency 1n
racrgator baining hed been clearly establizhed and conziztentiy
sustained over that zame time period.

that ATC had successfully design
encompazsing 1ts modern 1—43 Jjet a1
zimutator,

c -

Th

dal s

tiss

E

zang

race

i

barget

3
i

{oad
Fr=t.

i
"

i
1
m

amtpation of Teble: One xnd Two abowe 1 oew

'T1 1)

e Jdursbility of fhﬁ tE

n

1
ned a wiable training program
r

"marriage” of techno
~TC became more exper

14
- b
[y

1

o enced with the capabi
nd poteatisl of the T4S and T-43 to train navigator =,
attrition as a rulter, the average "F" svllabus attrat
f 1%.%", shcow
of 1E27. w251 --r than that of the 10.759 for the "D

e

so highlights the fact

cratt and the full-task T49
logy and program had gi ad-
=

Ti-

100

i 1n Table Two 13 much more on the programmed

svllabus. liotably, Flving Deficienies accounted for almost all

ot
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Al

tncresze.  Modern nawviaigator traaning had come of age: 1t
had dezigned a program to meet the needs of the Air Force using
1=

anced foo of technology.

SEECIal IZFD UNMDEESRAGDUSTE MaUISSTOR IESIBING (SURT.

curcent nas

= 1gator traaning program, SUNT, 1= trulw mo
erclution rather than a revolution. SUNMT could brozaly
ced as the "F" svwllabuse and its follow—-on courcses more
e and functionally restructured.

the past, affrcers completing undergraduate naigator
aining could we assigned to anv aircraft in the DOD
‘ﬂnfrwuu The traaming provided them with 2 broad

undation an baszi1c navagaticon skills. o . . But teed-
v from former students and the commandz: rewvealed that
i ot the ski1llz taught at Mather were not alwswsz

e=d. inztead, training needed to Keesp pace with the
zz1on of nae 1;atur: that was evolving difterentiv in
chouzang CmmEAn.

[T

e
be

atan

o i th rthe f1r=t cla==z 1rn m1d-1i738, 51453 the program
onE1sts of 2 &5 training-day "Core” course that 1z mand
I students. Then. depending upon thelr operational ly
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o s~zzygned zircratt, students enter the ' Fiaghter, wttacer, and
( Feconnalszance (FaRs course; 22 TankKer, Transport, and Bomber
" CTTBY course; or ) Electronic Warfare Officer Training -EWOT?
- course. S:1é3r  Each of the follow-on courses (FaR, TTE, EWCOT: are
L referred to as "tracks." The type, amount, and emphasis of

b trainming waries from track to track. For instance, all three
ot tracks 1djress law Tewvel flight, howewver, the FAR track contains
- T-37 ag well az T-48 low level flights, while the EWDOT track

e tiving program 1S exclusiwvely T-43 low lewvel flights. The TTB
o track, on the other hand, contains extensiwve day and night

f: celestial traaning--the FAR and BEWOT track have no celestial

‘i? tra1ming. +«12:1ls 1S:1; 14:2 13:2) Howewer , a major ditterence
- from the "F" svllabus, students ars not awarded their wings and

the aercnautical rating of navigator until graduation +rom &
carticular track. ¢S5:71 The newly graduated navigators

:: zubsequentlv attend additional traiming for their zpecific

i\ operational atrcratt at formal schoo': conducted by gaining

-':: Cominands of other bazez.

=

N The z1mitaritie: between the (0 "F" zyllzabuzs znd 1tz £o0 1o
® Ch=rr aining and, 2r SUNT snd 1ts track Ccourse:s are mEne.

" mdranced Masigation preceded TTE, Tactical Ha ti1on preceded

41 1
FF, and Electraonic Marftare preceded EMOT., <21 —~ 135 The
" =

- mzoor znitt has been towards a shorter "Core” course and thern 3
- tonger, more zpecialized course, awarding wings at the completion

ot this= training. Far from radical, SUNMT 1= an evoluticonary step
i nargator training.  SURT 15 designed to provide an improved
tlend of program and technology to produce a2 betiter trained
na1gQator.,
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Lhapter Three

FHi3ICAL AMD F37CHOLOGICAL STRESSES
OF THE &IREBORME ENUIRCMHELT

in thie chapter the author will examine some of the major
phvsical and pesvchological characteristics of the airborne enwi-—
ronment and how the crewmember acts ang reacts to them. It 1¢
pivotal to understand the dynamics of these characteristics to
better comprehend the =tresses of the environment i1n which a
cr ewmember must learn to function. While such thinge like nolse,
aabration and tatigue may cccur in other environments bezides
flving, 1t 12 their tnterlocking relationship with such things &=
x1rsickness and Manifestation of Apprehensicon (MOA> that link the
tormer with the airborne environment. Finally, the intensity,
uncontraoltabrliity, and the i1nescapability of these strecsses
tur-ther 1ndentifw the unique character of the airborne
ern~iranment. Consideration must be given to these stress
charagcteri1stics 1n the design of any flving training program,

LOLSE

The 1nteri1or of an alrborne aircra+t 1¢ constantlw bombarded
tey & wariety of nolzes and these nolses have numerous and arled
et+ects an or ewmember s . "Continuogus louwd nolse produces trrlta-
biii1tw and a senze of tatigue. . . . The central nerwous system
1z alzo presumed to mediate chronic stresz effects attributed to
nolse,. o . Wt 013185 However noise, mixed with cother demands,
Mmaw naoe car1ed results on crewmember s, Y o o« the sffectsz of
nalse on pertormance 1n the presence ot other stressful agents or
cther pswochological infuences (arel complex, and cannot simplsy b2
(zummari1zed]l as adwverse 1n a1l circumstances." (1:188) wHs a re-
zuit, norse may aduversely effect crewmember performance and
actione, but there may be markedly diftferent reacticons to noise
vetwesn 1ndividual crewmember s, Llose companions to aircratt
nalse are cabration and turbulence,

WIBEaTION mbD TUERBUL ERHCE

Mibration and turbulence al
tuormance. "Flight experience,
cate that 1bration can aleo de
tng 10 3 nonspeciflc way as s =
ouing agent, much as= doe:z nolse

=3 impact upoan & crewmember s per-
az well as some experiments., 1ndi-
grade pertormance centrallw, act-
tressful, distracting and fati1-

" "

PR TR 1510 « o« when

O

DO OOOBONON]
'a'."o"'l‘f':‘f'o':‘-“'o"'a‘!‘c't"
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tlvireg 1n rodgh alr or exposed to intenze low-+reguency mechant -
cal wabration +rom othe- scources, the ease of the pirlot e tash,
or the zpeed and accuracy with which a navigator can work, are
threatened and sometimes seriously impaired.” ©1:51) "In severe
turbulience, observerse and navigators find that they are ftorced to
worlh more slowly because of interruption of their work by J1olting

spar tiouilar v when usi1ng hand-held ai1de.? The result 12 they are
able to cumpiete tewer obserwaticonz or computaticon: 1n & gl -en
time, . . " L1930 "Mon-prlats, . . are at greater rirzh of

zyccumbing to sl1rsickness during flight 1n heawy turbulen

ce,
which maw turther reduce their performance or thcapacl tate

[~
them.," (1:33> \Vibration and turbulence, similiar to norze, tend
te Jdegr ade the crewmember s ability o perform in the aarborne
er1ironment and the crewmember e reaction to these streszes may

cen o resuglt o oan aarsickness Ldiscuzsed bel o,

i

EaTIGUE

Fatigue 1< the combined result of (reaction to? nolze, wibra-
tion and turbulence as well as ather factors 1nherent to the
alrborne enwironment.

[Ftvingl has & large slement of boredom arising from
monctcony. The sensory apparatus becomez tatigued by
hours of ranging the eves over the instrument ganel and
by lizterning to radio over the continuous power hum. To
this must be added the emotional strain of the necessity
for constant alertness. Fatigue centers 1n the nerwvous
svwsztem. Bombardiers {and navigatorsl., . . are subrect
to similar acute fatigue. (8:41

n

Sz

The effect of and reaction to fatigue by an 1ndivaduail crewmember
12 of particular amportance here. "Fatigue 15 a progressle
decline on & [crewmember =] ability to perform his appointed
tash, It mayv make 1ts presence Known by the detesricoration of the
Quzality of his performance, or his 1nability to Keep up with the
rate of work required of him." (8:40) fAe a consequence, alrcrew
fatigue results from the effects of numerous i1nternal and esxtern-—
a1l factors working 1n concert which relentlessly wear down the
rewmember = ability to eftectively perform 1n the airborne envi-

U |

cnment .

alRSICKIMESS
Firsicknsse results from a waried number of phyvercal and
pevchological factors assoccirated with the zarborne erccironment.

Feople whoe hawe sensrtive organs of balance are more
libels to become upzet by the pitch and rolling motions,
sych =z those encountered during flight. Among

= to mirzsickness are norvious odors
vsuch o2z the odor of gasolinsr, cold, norse, b atuon:

contraibuting factor
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o Pach af vrzu=l o wraenblation and undue zenstiticenezzs ot

Mx- the nerwous zostem becausze of the psvochologlc t+actor =
( such as the tear of flight. (2:3%]
K \',[-l

>, 10 Training Command Regulation wTCRY S1-2 further relatez the
{ni tvpes and effects of airsickness to the f1yvang trainming
f,:f zrvaronment,

3
'{j Alrsl1ckness. .« . t3 defined as actiwve or passive.

d FActive alrsi1cknese 1ncludes womiting., Fazsiwve airsichk-

:?. nez:z does not 1nclude vomiting, but does result in
‘:i zi1gni1ficant deviation 1n the mission profile due to the

Vﬁf ztudent = arzcomfort or nausea. Most asirsichrness 1 of
‘:i brief duration and 15 related to multiaxial accelera-

* tions, pulling Gs, unfamiliar alrcratt attitudes =nd

anslety. il

Los
;:A s & result, airzickness can ke brought on by any combanzaticon of
;:ﬁ factoars and can be-a stress, avreact1on, or both, depending upon
s a2 particular set of alrborne Ccircumstances.

i.. -

o Ledd ] EESTaTION OF PPRENHESION LMO&)

\:_\

el M= 1z the correct terminzlogy for what 1s more commarn |y
.QE retferred to as "fear of flyving.” #As noted 1n Table Two, Chapter
OO Twc, FMiszs only accounted for 44 student attritions owver a ten-vear
lp;‘ per1od. Howewer, 1%t 13 far less costly 10 manpower and training
H time to 1dentify and eliminate cases of MOA early 1n trarning.

n MO 12 defined az:

N

;g§‘ Ao ostate of pesvchologlcal anxiety, apprehension, and
:*g cary phvsical impairment exhibited bvy [SUNTI students

K teward therr treaaning ervironment. . . . wAlthough some

j sli1ght ansi1ety or nervousness 12 COmMMOn among students

e, iearning to +ly, real fear of flying or fear of fxilure

o can 1nterfere with a sztudent = judgement, decision-

'f} mabirng abrirty, and phyvesical ability to control and

AE cory function 1n the aarcratt. MOA 1ndicators may

Py

include zuch swmptoms 2z passive and active airsi1ck-—-
1nsomnia, 1053 of appetite, anxi1ety, and tension

F ¥
o
T
1

) ez,
e related to the flving environment, (111D

h~ -

" W

~>.'J . o
- =i thougn relatieely uncommen, 1t 13 quite apparent that tear of
{j filving, or Mi~, can have & severe 1mpact on a crewmember 3

abi1lit. to effectively function 1n the airborne environment., It
12 ampor tant to note that MOA contains several elementz or deriw-—

s

" atlees of previously mentioned stresses and their resctions,
: further 11lustrating the interconnecting relationship between
Y them and the sirborne enscironment .
L
e ) . . :
o The foregoing l1zt of physical and pevchological ztresses of
Yy the atrborne encironment and their reactions are not meant to be
i3
o
'vﬁ 1!
e
N
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b
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PR R W T TR IS I Father , th
normeal s occur re Var
conzidered cutside th
caban temperstur
d on modern aarcratt, so
10 nature, Tamilarly, eme
1o, may haee dramatic ph
tranzitiry and do not 1mpa
. Fur ther, emotio
peErson s clashes, and ¢
tridtieerdus ] OF Swmemer L s
and at lexzt partially vt
combat zteess, whidle 1t Ca
Pz T . 1de the con
il not be dizcuzzed here

r

1

a1
1
I

[

-

LanCe,

i

+orimanc
=

oot

on thos=e roulline phvseical

barne encarocrment and thet

member .

T

The diszcuszszions of the
ons demonztrate how each
S per+ormance 1n & “Yar
ns maw 1nter that the e
1 impcr tant to point cut
bhether streszs’ impact is
gorer ned by the degree of
reaction, "Moder ate jevel

¥

woCr
[} (e
Do M|

e -

mozt ettrective learning. .
important rale 1n human ze
cH0rSe Howeser, each of b

tactors, zingularly aor an
poternt to create high d
particular crewmember

O]

"w

re

trz1ming standpoint, 1= th
penefizial part of flving
bt deal vt the strecce

determine n1: or her sulta

Pvw or

Sy encompazs the masor cif L Ch

continuouz e an tlrght ana =0e gener -
& or ewmember = ammedl ate control . Fao
e and altitude Canm be guichk i~ contr ol

ettects are
rapi1d decomprez-
they too ar
rovtine

their phwsicai
rgenciles, szuch a3 2
veical effects, hcowever,
ct upon the crewmember =
nal stress from such
inancial diffirculty
exteri1or to

i

per -
things =az
are localieed to
the arrborne ercaironment,
hinm the crewmember = control. Laztly
nohave powertul ampact on crewmemberz
tines ot the trzining envircnment and
. Father, the author +tocuszed the 11z
and psvchological factors of the =11 -
rreiaztionzhip to stress on the crew-

aboere stress tactors anma their reac-
may 1mpact upon an 1ndividual o eume
1ty o ways, While previicousz dirscuz-
f+ects of stress are aiwa =
that such may not zlwa .

beneticlral or detrimenta
i

stress and the garticu
s of appear to a

=)
cc
) . . . ztre
eption and learning. . . .
I and psvwcholaglcai

hawve demonsztrated the

egrees of stress, depending upon a

action to them., The 1mportznce, +rom
at stress 1¢ an aintegral and poszibly
training, but an indivadual = abtalaty

el |

ot the alrborne enwlironment may
bvitTaityw as &

Crewmember .

tran=zitan
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le
ﬁj SIHMULATORE ARND FLIGHT TREINING
.
& : simulstors are often »r1ewed as a panacea tor a mul titude o+
e training and cperational problems. Simultators certainly cut down
on tuel caonsumption., They are well suirted for practicing dan-
:{ gerous maneywers that might prove disastrous 1n an actual air-
»“:' cratt, Manw simulatore are designed to accomplish a mission or
S task without having to employ a full crew complement. Weather
’?ﬁ and time-ot-day conditions can be changed at will. "Pre-canned"
N mission profiles cut down on preflight preparation and are not
) readily subgect to change or cancellation from external forces
;5f such as weather, trafti1c, and maintenance. It certainly appears
:ﬁ then that zaimulators are the vangard of future flight training.
\: Technology has advanced capabilities immensely, providing the
I 1 Force with high fi1delity simulatars 1ncorporating motion and
g ~1sual svstems. However, the following quotation concerning
4 z1mulator advancements helpe to giwve the reader a perspective on
\ the past and a direction +or the future:
I+ one Jooks back an the progress 1n cimulation during
the pazt three decades, there 1s little that 1s radical-
. 1w mew, with the exception of digital computer techno-
b loagy, which permitted the realization and e~plortation
,? gt eardier 1deas. It might be noted that many systems
-;? sych az aarcratt. . . and weapon systems that are
N entering the nwentory and being simulated today mayv be
s 1n uze 20 to 2D years from now. +23:54)
s
BN The trend within recsearch and develcocpment as well as opera-
.« tionsl and training communities has been toward more productive
rJQ nze ot simulator technology and systems. "(Thel evolution of
j\ simulation has been praimarily a matter of technoliogical adwrance-
'-‘ ments to male s1mulatars more reali1stic, accurate, and comprehen-
o i1 representations of a particular 1tem ot equipment or sys-—
4 tem." w3270 Hongever @
.,,
o Ht thiz stage of adoanced simulator technolo,y, human
fﬂh beha1or, rather than equipment, has become the central
'zf concern 1n o simutation., Improvements 10 the design and
tqﬁ uze ot zimulatorsz are more likelw to depend on dewvelop-
‘WM ment angd wvze ot behzcaaoral kbnowledge than on advances 1n
4
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B snginesering technolagy. In termz ot beha.1or, the
( primarcy goals of simulation are tacirltitating the
.?: learntig that transters to the opsrational context in
j& the caze of trziming simulators., . . . tS128
f& "Becauze the hl:fmru ot simulator development 12 characterized b
s strivang tor amproced realiszm through the adueancement o+ techno-
\ bng, 1t o1z easy tu torget that the learning or pertormance — not
ﬂnﬂ phivelcs) duplication — 1= the primary goal. L3 28
:} In 12w ot the current trends 1n simulator adeancements, the
:f xutnor tound 1t more practical and resailstic to confine the
TN dJetinyrtian of "state-cof-the-art" to thoce research and dewvelop-—
’ roznt proge amz the ~1rr Force currently has under studw. Limiting
- the zcope helped focus research on thoze program:s and =vztems
g wihiich o might reasonably ke tound on current and +tuture ~ir Force
:ﬁ zimutatar =z, The maJjor wmir Force eimulator ressarch and dewelop-
::. ment programs presently 1nclude the following: 2 zupportabile
:q computer language wnda’, modularlty of components, part-task
> trainersz, zimulateor maintainabality, and 1sual ztems. +Z&I-—
- The concept behind these programs 1s designed to put more emphia-—
:H 212 on how to 1mprove upon orf makhe better use ot ate—of-the—-art
AN simuylator technalogy.c3di—=2 Licutenant General Lhawerrl_ =
e teztimony on the Limits of Simulation before the Senate wrmed
. sercs1ces Committee hearings on the Development and Use of Train-
b .- 1ng Simulators pute the rationale for this concept 1n per spec-—
{ froer "mttempting to achiewe pertect replication maw drilve simu-
O lator costz through the root withouwt producing a commensurate
::ﬁ tratning paooofd .’ 12407 In what could be charazcterized as & more
|:£ entighterned approsch, ". . . physical realism 1z not the only or
:Nﬁ wptimal means for achlewving the behawvicoral ocbapectives ot zimula-
o tion,” 73128y As a resylt, state-of-the-art 1n simulation pro-
gramsz and reszesarch hase shitted from technologically superior
" simulators to superior use of simulator technology.
‘:u .
= There haz also been a concurrent shift 1n pollow concerning
;H the uze of zimulators az well, HMajor Gerneral Harold J.H. W11 -
f,: lrams, Darector of Operational Requirements, Deputy Chief of
P staff for Feszearch, Development and &cocguiseition, esplains the
=) shitth:
v,
.
ia v oo took oa cloze look atbt gur policy for managing
- the zimulator businesz and made zome changez to 1t. . .
(" v e e e e e e e e e e e e e e e e e e e e e
JaS The mi1r Force aimz to use zimulaticon wherever possirble
gl to procorde the best o and most cost etfectivve traaning
,:; from the entryv lewel right on up to the +tullw combat
e apatble Tevel, or even beyond. e tend to rocus our
;u et+ort: oon two general taszbks, the fi1rzt cne being zimpi.
- the Lazic task ot teaching an 21rcree how to operatbe X
;f* spelitie o arrceratt or oA osestem and how Yo 40, b o zarels,
‘w vt partrcular emphaziz on the zatety, and then the
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sl Liod onE, the retinaing or the honing <« the wiar -
trghiting sb1iis that the aircrew need: to get ma. lingm
combet ertectlceness oyt ot the v cratt oor the sostem, odidTs

B
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=
=
it
It
-
-
-

i

in o emphazis can be Snoan =0 Force samualatar
Folrcw azs well: "Loncentrate simulator traaning on taziz that
Cannot ke efrectlely brained an the aarcratt.” CZd4:ids =S
sed earlier, that policy shift has spilled over into the
zarch and dewvelopment arena as well., Ada 1a a new computer
Panguages which 18 more "user—trrendly” towards si1mulator design
and moditlication. [t iz both estremeiy csupportable and maintzxin-—
able. »3&1—-—» "The adwent of the Department of Defencse = ztano-~
ard software language —-wda- should »ield pavoftts tor simulation,
The babel of sottware 1 an age: currently driving simulators wiil
dizappear wth the implementation of &da as the 0DOD standard,
thereby reducing software md1nten¢nce costs." (4:5% Modul ar -
1ty of components provides for the interchangeabill by of common
bar duar = betieen cimulator systems. (S&i--1 In regard=s tc the
Jevelopment of part-tazk simulators

X4

u_l

For osome purposes 1t o1 not cost-effective to use com-
plex devices +or training 3 li1imited set of tasks ar
simpie tazt=, such as procedur i the full range of
capabilities of a simulator masy not be necessarwv. Wkhen
% large number of people need to be trained, multiple
e atore may not be aftordabie. For thezs rea-
expenzlve part—task simuiators have been

CER =X

[

Maintzxinaty i te, an the other hand, 13 an across—-the-board ook

at designing more reli1able simulator systems, which 12 part ot

the rationaie behind 2 new language and modularity ot components,
Fe ! Yizual svstems allow the 1ntroduction of a brosd spectrum
¥ peeiouziy unthinkable training and combat scenarias includ-
1ng fcrm~+1-n flight, low-lewvel $light, refueling, and battle-

)

tield environments. (3&i--0 Im sum, the underlwving thems ot &ir
Foarce zonuistor research and development as well as policy hasz
not been towzrds a2 technologlcally grandiose plece of hardware,
bur rasther o dezian and uze simulators to train crewmembiers

1" an preparatian for the zircratt, amd 20 tn those ftasksz which
cannot e practically or safely conducted in the aircraft.

zomewhat more retined

-t o thls pornt, 1t ezt to provide 2
Concept of what Cconztit an alrcraftt z=imulator, 1n Qarflrular
az 1t opertarnz to o thas arch paper., The term "simula "re o=
popular fern gener ol ly to refer to s wides range of tems
moere sppropristed o rets to az Atrcrew Training e
=Tz Both termsz ol consi1dered interchangeable the
[ = ot thiliz resen in this paper, the authar v gEner =
Al Lonmtentrate o r mor e comples, foull-ftxzi rus

vinpch bz o the capabilatye to clozely replicate xn o 21rcrs

p el o= b ot oy,
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{ Hboercr e rartning Device vqTh) zerces two functions.
1 ;_ Firzt, 1t 12 2 ground-based zubstitute aircratt that
s perml bz student crews to fly 1n oa safte 3ng caretully
p~ controlled envaronment. Hore 1mpor tanmtly, az AT 12z 3:
_Q?; 1t name 1mplies, & teaching machine that 1= designed tao
K, faci1litate the acguisition of flight crew skills, (%110
: - ‘Wi . 0 AT s not merely & flight simulator, 18 13 alsc
J:¢: equipped with sophisticated hardware and zoftware capsbilities,
N 2" bnown 22 Advanced Instructional Featurez (@IFsy that permit s
'ﬁk simutator instructor to conmtrol, monitor, and fabricatse samulator
{ » tratning miss1ons," CFi11y As the guotation correctly implies,
o the 1netructor 1n hi1s role as an 1nstructor and the sottware and
. frardware awxriable to him are key ingredients in oan ATD =
':}: effectiveness. The net result i= a3 highly sophicsticated aarcrew
T teaching s=vstem whose productivity walue 12 largely governed by
?3? 1ts hardwaresscoftware design and the guality of 1nstruction.
o Hence, &i1r Force zimulator policy and rezearch trends are
378 evident 1n ATDs in use today: using technology to Ffscilitate the
learning of selected aircrew skills,
\:';\-
2,
s
<al
o

A

[/ f\.)
o
ﬂ. aY

‘

‘
Ly
‘o

e
W
.

Y

- o T N R e AT e A R B e L e S A A A L RN n
W W k ) ) )
Qi N R e A Y2 Retvaaieddgedadadisaditi

Dol Pl Rt P Mot P Mol R Mo Wbt P N MU M N R by 2 o a%



P '
b::_-‘
e

~
e

Yo N
P .‘2} IA{.I

n
[~

goal an training navigators
nd trained to tunchticn n

) Ui

=% a
track programs provide the fundamental
Q

apter

Pl Jot15 s THE GaINING

Mt owxs polnted oot ol chapter

MUN TN YT EFRNET N T TUTN N FTUF TSR UNETW Y Fywwwis

Fiwe

CatMDS

one,
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the mi1r Force = ultimate

15 to develop crewmembers prepared

combat enwiranment . SUNT and 1ts
training and shi1lls which

gaining commands Loal, TAD, M&OD) butld upon to dewvelop nawvigator
crewmember=z tralined in the combat mission ot their specitic
z1rorxtt,  wny radical deparcture from the current SUNT program
‘f howewver . such as an all-simulator SUNT TTB program, would unqQues-
- tiornably 1mpact upon command training programs as well. Conse-
AN guently, the 1nputs of gaining commande are essential towsard
S prowlding a2 el l-rounded examination of the feasibility of an
I all-zaimulator SUMT TTE program.
;“" In tiviz chapter the author will discuss the 1ssues, concerns,
v and perzspectives of nine "fi1eld expgerts" ¥from the gaining com-
g mands wha train and employ SURT TTE graduates, Their inputs
;gg represent a broad spectrum of experience and weapon systems—-both
. Cn" pi1lots z2nd navigatorse--whe are working in their respective major
i) X a2lr command (MAJICOM: headquarters training divisions. They re-
B0 prezent the "practical application” arena of the flying training
D) businesz. They have firzt~hand experience training in and work-
;?, ing with aperational aircraft, simulators, and navigataors. Huch
B like the test pilot, these field experts help anzswer whether all
ff the theorsy, blachk boass, and airframes actually do their training
o, Jobks. Their responses also help put detimition to the art versu:
’*H the siirence of nawi1gation and flying and add yet ancther dimen-
® z10n to the difficult process of quantitving and qualifyving the
5 human por tion of the +lwing equation. Finally, thetr callectivs
;:A 2 perilence paze balances oyt the study of the feasibility ot
j'i conerbing the SUHNT TTE program to an all-simulator courze.,
5}{ The following tnrormation proccoides a2 collation of the quesz-
< t1ione pozed 2nd thelr responzesz. With the exception of Cuestion
f{ s, all answers were spontanecus, wilth rezponses being hand or
1;}. tvpewrtitten., Many of the responses were similar, repetitive, or
LA oeclapping 1 nature, For clarity and simplicity, the author
{5 zvnthezi1zed theze reszsponzez 1nto & s=1ngle response.
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O LUFSTION J
{
;,:¢ What current flving traning problems 1= your com-
oy mand eznertencing with gunior navigatorsr’
;e
N
Ny 1  Functiconing as & crewnember 1n a2 multiplaced
-. .'. - Rl ) Rl
\ airgcratt, (2%
V) R Bazsi1c zirmanship--refying too much on
MO systems., (RZizo
N 3r Lack of sar senze, 1313l
ftﬁﬂ d: @irsi1cknesssMotion sicknezs., (25:&
(N
' LUESTION Z
. Mhat 1ssues would vour tormal schoal hawe to addres:
gt -
:\ﬂ% 10 upgrading rated navigators viith no fiving exper —
= 1ence”
-
A
o Iy addition of simulator and flwving training
' time, (35:3
» &0 Higher attrition rates. <3513
SN Y Fertormance deqgradation due to Tack of
A flving experience, «30:30
e g Lack of crew coordination ski1lle and air
b2 sense. LZ&13)

H LUESTION 3

j:{ Dozs wour command wiew flight training as an essen-—
}ﬂ- ti1al part of the SUNT grogram? Why or why not?
e tlicte: w1l respondents consi1dered +1ight traaning
D eszential
")1' {2 It develops an ability to adapt to the
AS{ stresses and fluid nature of the flwving
.r“".t' environment .. L2¥14)
;:A ey The aircratt provides the high-threst,
O] unforglwing, non-stop pressures that are
i part of the real world fiving environment,
'J C 30 d)
QM X It "weeds cut" {ie: attriticns those unabde
" to adapt and function 1n the airborne
Lk environment. (35:4)
.
. |
L LUESTION 4
','\:, \
{f}j bPihat 1g ywour command £ 12w on what role simulatars
':ﬁ. can or should play an the SUNT TTE program® ,
k7 _
£ i Simulatars should ke part of the buriding
94 black approach, reintorcing <iassraom bnce—
:J'_:J
:’\:
:~’:< 13
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e
h bedge and prepar tng studenbts +or the aarcrarbs »edr o
fﬁﬁ 2 aimulators provide & controlled envaronment
{ to teach procedures not teacible or sate in
2N the =arcraft. (2%¥:35; ZV:9

o 0 Simulators are mozt effective at teaching
o pgrocedures and pacing. v 34:5

J; o imulataors hupplement support, and en-

o hance. but do not replace, +light training.
D) LE2sSD
i, ¥ S Simulators are excellent tor practicing
f\j weak or deficlent procedures. (35:5)
N .-
e

Ri) LUESTION 5

S

»
' Hotr wou!ld sou deting alr cense’

Ny 1" "wm learned sense ot hknow-how' . . . that

?j allows he-she to make decizions while 1n
v tlight. . . . Mission oriented Judgement.-
“{ experi1ence that allows an 1ndividual to
By kriow where [heszhe 18}, how to react, and
o what needs to be done rnext to aftect a

) mizsion." (32:&)

2y Sirtuational awareness, (3d:6; 3360

o 3 "Bl lity to make snap decisiones in flight
. under ad“erse/unusual circumstances. To
" thece decicions an 1ndividual must
{ wealth ot Knowledge and experience.”
b - LUESTION &

@? Geerait, b wouid wou rate the concept of training
D) nasigators an an all-simulator course? (Heszpondents

El r
wer = giwen a cholce of & through E

\.’.'\l

L ~!  +mn 1dea on the leading edge of technologw.

jﬁ‘ E:r The current program has the right =imulator-

ARN flying mix.

Y [ The current program needs more, not less,

.._ +lving hours,

" Cos Simulaters can never completely replace

Jt actual +1ving.

QE Er e way.  Simulator trained navsigators will
. not ke prepared for increasingly complex
i operxtional flving missions.,

" ’ HITE: Sewen respondents chosze D, one chose

L snd one chose E

\ ®, g ) v
"'- R R A R R N N RN e e, AR IR R
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1 che rezpondents were not ntended fo be a zcientitic Cross
(4 zection or sampling. Rather, they were selected to provvide the
#ﬁﬂ reader an "operator ¢ perspective" drawn tram a highly special-
:3- ized and ftrained esperience base, 3 & result, the responcses are
ot vikely to be subject toc an ambedded bias against an espanded use
iﬁﬁ of srmuiataors in Flyvang training.
V) « « . shepticism about the usefulness oFf flight =imula-
S tion =t111 ex1sts. Though the militarw recognizes that
o samuiators are a neceszary part of 1te trainming pro-
?;‘ grams — particularly as 1t seeke to trei1n more people
o on 1ncrexsingly complex equipment - ofticers are alzo
hbﬁ aware that 1n some situaticons simulators cannot repiace
actual flight experience. Some officers feel bhat 1t
z=imply does not require “the right stufs . . . . eIz
The proclivity of negatiwve answers tends to confirm the asz-
zer tion of ¢ . imbedded bias. Viewed the againszt backdrop of
scientific data and protessicnal research though, the
. respondents’ gpinions and commente are largely corrcborated. For
.T inztance, ztaticstics bear ocut that the largecet attraitirion +actor
-?{ in UMT ha:z historicaily been +lving deficienciez, Further, there
:ﬁ? sppears to be & consensus of Oopinlon and policy that simuiators
o hxve a major role 1n flvaing trainming, but with distinct Jimits.,
,tﬁ} Consequently, the responses of thece field experts add vet
S snother perspectiwve 1n the s=tudy of the simulator’s role 1n
( naslgator training.
& ")
:ﬁﬁ The most prewvalent theme running throughout most ot the
1y responses was concern about human adaption to the airborne envi-

ronment. [t was also noted that there was relatively minor
concern over the navigator ‘s proficiency 1n navigational proce-—

e

_) dJures. The respondents were much more concerned about the nawva-
A gator = sbality to perform those navigational procedures under
q:ﬁ the sztrecszes and unknowns cof the airborne eraarconment. FHgxan,
A the historicallw ltarge percentage of attritions 1n UNT, coupled
.E{ with the performance degradationsz cited earlier due to the phvsi-—
;Yi cal and pzyehological stresses of flight, tend to bear cut these
o~ - . .
° concerns.  In s different wvein, the respondents expreszsed a high
. degree ot contidence 1n using s=imulators to teach procedures and
A wquipment, as 3 stepping stone to the aircraft. However, they
:b{ lachked caontirdence 1n even a state-cf-the—-art simulator s abitity
A to acclimate a crewmember to the total flight regime. (22:3) In
r;ﬁ zum, what the majority of respondents saw as a major stumbling
block 1n concerting the SURT TTE track to an all-simulator pro-
- gram was that simulator capabilitiee have not reached the point
< that they can fully re-create the human experience in the air-
’:{f borne environment.
| -:‘.'
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Chapter s1x

LORCLUSTaNS

The trzsining of nawvigataors 1¢ a complex and dynamlc process.
The undergraduate nawvigatoer training program of todaw, SUNT,
2eglwved as programs and syilabl adjusted to meet changes 1in
weapon svstem, eguipment, and AF/MAJCOM needs. Ewen the shift to
" resulted because "Some ninety-fiwve percent of
ge trained 1n a given weapon system were staving 1n that
zwstem throughout their active flwving careers.," (S5:7@) Hence,
SURT 1es & reflection of that AF policy. The Key 1g that SUNT
programs are evolubtionary, designed to provide the ftundamental
brnowledge, skills and experience which MAJCOMs build upon a1n
maiding combat navigators. Could an all-simulator SUNT TTE
program then possibly be the next evolutionary step in
undergraduste navigator training®

[
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hree iszues to examine i1n regards to the feasibili-
1ty of an imultator SUNT TTB program. First, 13 flight
training zential part of training? Second, is 1t within the
potential and purpose of zimulators to i1netill 1n those student
nasrgators the same experiences they would have gained from
flight trxining? Third, and most importantly, would an all-
simulator program graduate be prepared to enter combet crew
traiming? Discussi10on of these 1ssues will form & basi: upon
which the zuthor will draw conclusions on the feaszibility of an
all-simulator SUNT TTB program.

ITHE IMEORTebiCE OF ELIGHT IRAIMING
The 1s:zue as to whether the experience gailned from actual
flight 12 essential to training SUNT TTEB navigators lies at the
care o+ the teasibility question. [Ff simulator training replaces
tiitght training, then the wvoide Jeft actually define the tashks
simulatars would have to f111.  Hence, the 1ssue over the
importance of flight training 1s a fundamental one.

gittrataion. w re-examination of attrition prowvides 2 gQuanti-

tatiwe answer about whether flight training 1s essential. "The
school [SUNTI wants to i1dentify those who cant or won't mabe the
grade 2z exrly 1n traaning as possible. o . . By challenying the
studentz early 1n training, we eliminate substandard pertormers

-
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A
A Coe e 11y As table two shows, ower a2 ten vear peri1od,

v ar] encompaszslng two swllabi, 48.8 percent (718 of 1453+ ot sl
o, attritions were tor flying deficiencies, wAttrition statistac
SN proeside a w1wid track record of how amportant 1t 18 for :tudunt
R navigators to adapt to and perform in the airborne ensironment.
P

n < Strez=z Eactops. Stress is 1nherent 1n the airborne enciron-
V) ment. Direct experience with stress plats arn essential role 1n
NS mhat 15 learned during fli1ght training.
|

o in zirplanes. . . the prlot or (navigatorl] may feel

Nﬁ} feaxr or arousal because ot what 12 actudlli cccuring.

f\ Those zame emotions may not be produced 1n & simulator

because trere is no phwvsical risk. The. . . stress

v azzoclated with operational performance atvfects what 1=
.p& l2arned and the =s=trength of the skillsz that develop,
f:? par ticularily those 1nwolwving complex decirsiran-making
-?ﬁ taskz. That 1z, 1t 1z aszsumed that learning 13 z1tua-
‘iﬁ tiocnally speci1fic, and operational performance will be
7‘ inadequate uniess the learning si1tuation i1ncludes ex-

i posure to real stress. (J:1&Z0
{;' =3 chagter three and the above queotation 11lustrate, stresc
L can facilitate learning. In regards to flaght training,
Qf] e-periencing the stress assocrated with the physical risk
;7‘ ot flyving plays an important, if not essential, role 1n
. tlight training. Strese, hawever, may play 2 negative rale
:ﬂ: in flight training as well.,
D) 'l.:\,
:Sﬁ Some ztudents hawve great difficulties adapting to and func-
njx ti1onming under the physical and psychological streszesz of flving.
s Moirse, 1bration, turbulence, and fatigue, in concert with the
) inherent phwsical risk of +1ving may produce adverce eftects

simulators

and MO&.
experlencing
he esxperiences

DR S
CI‘F 'Ei’Uljwnf

add conincin Q

SUMT TTE

away from buirliding and

1ts primary

has

training and
21 a1rerztt,
histic at1an

?u tncluding performance degradation, zirsickness,
-~ “. + . the l=z=tudentl] viith a low threshald +for

ﬁ} ahnsletv. . . may newver conquer the owver-arcousal

*: 1 the z2i1r. Mircrew selection 1s designed to select out
L IEJect this type of [student] from flwving training.”

® Coansequently, both the beneficiral and adwerse effects
SO experiencing stress 1n the airborne environment

liﬁ welght to the eszentiality of flight trainming in the

n" Frogram.

3 \:'

}:j SIMULaTORS —= FOTENMTIal ol BUREOSE

X - The Air Faorce has taken a major turn

1 uzing flight simulators as replacement aarcraftt, as
::k goaxl . That 1 not to zay zophistication in +nght

aﬁ: pexbed out,  Sophiztication has heen targeted toward enhancing
:fﬁ trsiming, 1.2., preparing students to enter +11ght

px precticing s=cenari1os ampractical or dangerous an e

%é. Additionaliy, the role o the instructor and the sop

" A ,*

v\' " N. N' ". s. “'
-.,-! - F, &u,..ﬂ.

' Wy

Vada

et

"}.‘\ V2. *’ ’\).\ \" .‘Qol'.l “‘u

"

W T T T T e T e LT T T LTV L T LT LT T LT U VULV UYL LS TNV W U N T UM YU P UNUNUON YT VAR IR T TR NN ANAY R g 7UN TUE TUFTUR TUS O T 1

!
|
i

|




L}
LAY

x
s
'

v
')

- .-
jo S5 SV
5}. N i.‘l..l5g‘ *

<

5 '-' 's

¢

&,\}}:

3
s

A
3 '. I‘. l“‘

S P @

s
3
» I)
LAULIKADEMA

v

X x N R x5 L.
A Y a »
ST o gt LA PLAT AL

1@ <
-

7

surrounding 1z role hawe steadily 1ncreas
deweloped as the &ir Force realized that s
sophilzticxtion did not necessarily equate to training ettective-
ness, In "Human Factors of Simulation” the suthors® conclucions
highlight the same 1ssuesz above: overemphasis on physical corre-

tactor:z an simulation. o3

spondence, 1mproper use of
a

AlLr
training programs toward producing better trarned studentsz.,

symulator s o
chapter, =si1mul

ed. rAll ot thisz
tate-ot+-the-art

simulators, and the neglect of human
) recognlzing these shorttaliz, the

2
Force has begun to gear 1tz simulator development and

It actuyally the human being that limits expanding the
e 1n flight trainimng. Discussed earlier 1n this

tors present no physical riskK and that 1ack

o= W

atffects how the student reacte and what hesshe learns. The
problem here 1= one of realism and achieving that realism s
ditficult., "7In designing most flight simultators,” said Ronald HN.
Hendricks, wice president and director of Singer-Link, “the
difficulty is not simulating the machine, but the environment. "
L& 35 "Zimulating the outside environment and eventsz that

atfect or drive the zimulation can be difticult and expensive,

and small gains 1n realism can be achieved anly at great
1ncremental costs." 3 ZT Lacking realism, retention becomes =z
croblem for students, "1+ vou trainm 1t all 1n the simulator the

tirst time around, wou 11 probably forget 1t by the time wou go
out and try 1t an the airplane.” (3:59) The Undergraduatez Filat
Training UFT: experience with substituting simulator for tlight
time bezt 1llustrates the limitatione human bBeings place on
s1mulator use,

T

b

-

tr

"
1)

e
=
EDY

2ced with higher fuetl price:s and fearing embargoes, the
zerw1ce cut back on UPT flying by twenty-one percent.

wle went too far. . . . Over the wears we'wve built
booup. It didnt take a rocket scientizt to figure

beac
cut that when [pilot trainees] started busting check
ri1des the first time ocut, we'd cut too far and relied

too heavily on simulation.” (4:54)

toliowing Qiwes an w10 Headquarters staff perspective on the

mocor ding to the then [ATC] assistant deputy chief of
ztaff for operationz, Colonel Johnnv Fender. . . ,
“zamulators gawve studernte practice in manual skills, but
conld not teach them to handle the stress of being 1 &
real alrcratt., Simulator hours,” he concluded “cannat
directly replace aarcrstt hours.,” (&:3%)

Ll

in human terms, simulator realism hss

leszon learned 13 that,
1 f te or dimimish the need tor flight

thsuftas to neg
Filreg.

[ Uy

Simulabor 2 hawve become an tntegral and important part of

X ", M W o™ W, o v . ". - g -
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flight training programs. khether the T45 13 updated i th
sophisticated moditications or replaced with a state-ot—the-art
zimulator though, neirther could feasibly replace the need t+tor
flight trauning in the SUNT TTE program. Flight training has
be=en the oniv prowven medium for 1mposing the complexity, uncer-
tainty, =treszsz, and potential lethality of the airborne eriron-
ment upon students. It ie, atter all, the essence ot the SUNT
TTE program to train navigators capable ot functioning under
theze conditionzs, As a result, 1t 1s currently not within the
purpose or potential of simulators to supplant flaight training an
the SUNMT TTE program.

ERFPARATION EOR COMEaT CREW TRalBIRG

The MAJCOM "field exzperts" comments tend to =cho the con-
cluzi1ons discuseed earlier 1n this chapter: <simulators hawve
diztinct fimits on their capabilities, and flight traaning 1s

The

ezsential for human adapticon to the aairborne envaironment.
majgoritye of SUNT TTB graduates are assigned to operational
aireratt with large crew complements such as the KC-135, B-S2, «nd
C-138. HMany MARJCIM training programs and swetems are designed to

train these crewmembers tcogether az crews. MWeapon Syztem

Trainer zimulators are a good example. The MAJCOMs have wali1d
concerns about the i1mpact an undertrzined navigator could have on
the length of training reguired for that navigator and the
detriment he could have on the training of the crew as a whole.
It 12 not urnreasonakle, then, for MAJCOMs to expect navigators to

‘_Q hawve the knowledge, skills, and experience which prepare them to
;ﬂjﬂ enter combat crew training. That is the basic functicon of the
:'¢Q SUNMT TTB program. With the simulator lTimitations discussed
b - carlier, the 1nclusion of flight training in the SUNT TTE program
" becomez the only +teasible way to prepare navigators for combat
crew tralning.
-{-.-
= SUMMEEY
Ej In the age of technology explosion, 1t 13 2asy to overesti-
’ mate the capabilities of that technology. The UFT experience 1z
G an excellent example of owersstimation of simulator technology
‘\j capabilities, Simulators play major roles 1n preparing naviga-—
Ny torz for flight training and sophistication promises to enhance
L > . . .
" those roles. Howewer, flight training, particularly initial
\\5 tlight training, has consistently been the bottomline determinant
i in the decizicon whether student navigators can succeszfully adapt
~i ta the demandz and stress of flving. @5 a result, the concept of
. conerting the SUNMT TTB program to an ali-simulator course 1s
b= simply not feaszible,
<
o
L%
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